The factories of tiles manufacturing, ceramics, marble, tile and brick generate an important quantity of waste, their recovery meets economic and environmental objectives. The objective of our research is to study the possibility of the reuse of tile manufacturing waste as aggregates in the construction of pavements. To carry out this experimental study we have made characterization tests on all the materials used. The study investigates the infl uence of substitution of recycled tarred waste aggregates in mixtures of bituminous gravels with rates of 10, 20 and 30% on mechanical performance (Duriez stability) and compared the results obtained with composite control samples ordinary aggregates (0%). The results obtained show that the introduction of tiling waste into the formulation of a severe bituminous material has a positive infl uence on the mechanical performance.
INTRODUCTION
The recovery and reuse of industrial waste in the fi eld of civil engineering is a topical issue where researchers are trying to fi nd other sources of supply of construction materials using this waste, and this reduces its volume, protect the environment and reduce the consummation of energy. The Road's works are an interesting area for the recovery of waste (mines and quarries, industrial, metallurgical, demolition materials). These are recycled into pavements under fi ve main types which are deep recovery, hot and cold recycling in place, cold planning and hot recycling (Cabrera et al, 2017) [4] . It is in this area that this study is part of which aims at reusing the waste of manufacture of tiling as aggregates in the realization of the base layers of the pavements for the valorization. Several researchers have focused on the recovery of industrial waste in the road sector. Morsli et al, 2013 [12] investigated the possibility of incorporating asphalt aggregates from milling a surface layer with 10, 20, 30, 40 and 50% levels into a semi-grained bituminous mix, with the results obtained show that the addition of asphalt aggregates signifi cantly improved the performance of the recycled mix, only the compactness and creep were problems at 50% addition. Bendimerad and Zadjaoui, 2015 [3] have worked on the use of a recycled product (PR industry) as an additive in a high modulus asphalt concrete, they found a very good performance in terms of rigidity, a percentage of empty acer reduced and remarkable behavior with regard to fatigue. Recycled bituminous concrete reinforced with plastic granulates (PR-Plast-S) were studied by (Melbouci et al, 2014) [10] to carry out this study of Marshall and Duriez tests were carried out on various formulations, the results show that recycling of pavements can be performed without restrictions up to 30% of milled with plastic pellets mixtures behave like new asphalt above 6% addition of PR-PLAST-S. Patel et al, 2017 [14] studied the partial replacement of ordinary aggregates by ceramic waste in an asphalt mixture with rates of 5, 10, 15 and 20%, the study is based on the determination of Marshall stability and in terms of value, the results found show that the introduction of ceramic waste into the bituminous mixture gives considerable values of Marshall stability and decreases for value. Kara and Karacasu, 2017 [8] concluded that ceramic waste can be used with a limit of 30% or more because of its porosity and high absorption. Rubber aggregates have a positive infl uence on the strength of asphalt mixes and promote the use of this type of waste in the construction of fl exible pavements (Meziani et al, 2013) [11]. Other researchers are interested in the recovery of waste in the foundation layers of pavement, (Hadidane et al, 2015) [6] , (Leite et al, 2011) [9] studied the infl uence of demolition waste (concrete, brick, ceramic ....) on the behavior of the materials constituting the infrastructure of the roadway, they noted an improvement of the bearing capacity, modulus of elasticity and resistance to deformation. The possibility of using lateritic gravelly in the base layer is studied by (Seybatou et al, 2014) [5] , they have demonstrated the improvement of the geotechnical properties of this waste by a cement treatment (4% assay) for their use in the basecoats. In another experimental study (Boudlal et al, 2015) [2] investigated the effect of glass aggregates on the mechanical properties of road granular mixtures, they concluded that a percentage of 10 to 25% of glass signifi cantly improves the mechanical properties of mixtures. The replacement of crystallized slag as aggregates in the form and rolling layer is studied by (Rouabah and Guetteche, 2008) [15] , they noted a drop in the stability of the mixture and an increase in the *hebhoubhouria@yahoo.fr Original Scientifi c Paper ratio r / R and the void ratio depending on the increase in the substitution rate. The aim of our research is to study the possibility of reusing the waste of the manufacture of tiles as aggregates in the construction of pavements precisely in the formulation of a severe asphalt for the base layer. This study will have ecological and economic benefi ts.
USED MATERIALS
The Ordinary aggregates used in this study are the fractions commonly used in Algeria for the manufacture of bituminous mixtures (heavy bitumen) for the preparation of basecoats, gravel 0/ • The porosity of recycled aggregates is very high compared to ordinary aggregates. 
EXPERIMENTAL PROGRAM
In the experimental program we replaced ordinary aggregates with recycled aggregates with rates of 10, 20 and 30%.
FORMULATION
The study of the formulation was conducted according to the following approach: choice of the granular formula, determination of the bitumen content and composition of the mixtures. In the approach codifi ed in France (Junod et al., 2003) [7] in the 1950s, for a given particle size distribution, a minimum amount of bituminous binder is defi ned to ensure good durability of the mixture by the notion of modulus of wealth "K". This quantity, which is proportional to a conventional thickness of the binder fi lm coating the aggregates, is given by the expression (1) (Robert, 2012) [16] which links "K" to the binder content "TL" and to the conventional surface area of the aggregates "Σ": Taking into account that:
(1)
MVR: real volumic masse of granulate K: reach model varied between 2.5 and 2.9 in the grave bitumen 0/20 With: • G: elements greater than 6.3 mm.
• S: elements between 6.3 mm and 0.250 mm. • s: elements between 0.250 mm and 0.063 mm • F: elements less than 0.08 mm
Choice of the formula
From Fig. 5 and 6 it can be seen that the theoretical mixture is made in suitable proportions of the different granular classes, which fi t into the specifi cation zone of severe bitumen 0/20. 
Test last according to standard NF P 98-250-1
The purpose of this test is to determine the compressive strength of a specimen of asphalt with specifi ed weights and cross sections. It also makes it possible to defi ne the water resistance of the mix by the ratio of the compressive strengths after and before immersion of the specimen in a thermostatic water bath [13] .
• The hydrocarbon mixture is compacted in a cylindrical mold (Ø = 120mm) by double-acting statistical pressure. • The specimens are stored in water for the 18 °C immersion temperature and air compressive strength test for the air compression strength test (Figures 7  and 8 ). From this test we can determine: • The resistance in air compression R • Resistance in compression to water r • Water resistance (r / R ratio). In the table 3, the various formulations of the mixtures are presented. Figure 9 shows that the density deprived as a function of the increase in substitution rate of recycled aggregates, this can be explained by the low density of recycled aggregates (Bourmatte, 2017) [16] .
Compactness Fig. 10 shows that the introduction of recycled aggregates leads to a reduction in the compactness of the severe control bitumen; this is explained by the high porosity of the recycled aggregates
Percentage of voids
In Fig. 11 we see that the volume of the voids aggregates increases with the increase in the substitution rate of recycled aggregates. The maximum value is 9.45 obtained by a rate of 30%, this and due to the porosity of recycled aggregates; results are consistent with those found by (Rouabah et al, 2008) [15] . Fig. 12 indicates that the introduction of the recycled aggregates leads to increase the compressive strength up to a rate of 10%, beyond this rate the effect reverses. Conversation mode does not affect compression behavior. The maximum values are obtained for the rates of 10%, since the minimum values are given by the rates of 
Compressive strength

Water resistance (r/ R ratio)
The ratio r / R (Fig. 13 ) increases with the increase of the degree of substitution to reach a maximum value at 20% of degree of substitution, this increase is explained by the very good aptitude of the mix to resist stripping under the action of water (Bendimerad and Zadjaoui, 2015) [3] . The minimum value of the ratio r / R is given by the mixture of 30% substitution rate, this ratio remains acceptable and meets the specifi cations of the standards. 
CONCLUSION
According to this study, which aims at the reuse of tiling waste in the formulation of a bituminous for the base layer, the following conclusions can be drawn.
• The introduction of recycled aggregates leads to a decrease in the density of the bituminous mixture. • The compactness decreases according to the increase in the rate of substitutions of recycled aggregates. • The void percentage increases with the increase of the substitution rate. • The best performances in compression are given by the mixtures of 10% of substitution rate whatever the mode of conservation. • The maximum r / R ratio is recorded by the mixture of 20% substitution rate. It can be concluded that it is possible to reuse tile waste in the road, this type of aggregates can become an alternative in terms of environment and economy.
